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Abstract. As the seed is the only production factor realized by the agriculture for 
agriculture that can influence the productivity of the plants, we consider necessary to realize a study 
of the seeds vigour, one of the most important parameters of the seeds quality, determines the 
potential level of the activity and seeds performance or of the seeds lots during the germination and 
the germs development. The specific objectives of the study were to highlight the influence of 
factors such as seeds size, the integrity of the pericarp, the sanitary condition, their ageing state but 
also the storing humidity. The goal of this paper is to point out the importance of the seeds vigour, 
the causes of deterioration and the biotic or abiotic factors that can influence the vigour, but the tests 
of vigour.As a consequence of the study, we can state that all the transformations that take place 
inside the seed when the embryo passes from slow to active life, can be influenced by the size of the 
seeds as well as by their age and their storing humidity, but especially by the integrity of the 
pericarp and of the sanitary state, as a consequence their vigour will be influenced too. Vigour tests 
can monitor seed quality through every seed production phase from, harvesting, storage, 
conditioning, bagging, and planting. In some cases, such information can identify additional 
measures needed such as seed treatment (e.g., fungicides or seed enhancements). 
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INTRODUCTION 
 
The high potential of production, likewise the wide use of the maize in the feeding 
of animals and in many others domains of human activity, place this plant among the most 
extended species cultivated around the world (Ahadiyat & Ranamukhaarachchi 2011;   
Zafar et al 2011; Ozturkmen 2013; Yin et al 2013). This situation leads to the fact that the 
researchers and also the cultivators take a special regard to the maize, especially that the 
maize has an important balance also in the food security of the human population in an 
ongoing raising. 
One of the most important limitative factors of the production potential at maize is 
represented by the seed quality. High quality seed should be high in germination, vigour 
and purity (T. Ramanadane et al, 2000). The seed of high quality has to own a high degree 
of genetic value (Burris and Navratil, 1979), superior indices of quality and vigour  
(Vorovenci et al., 1990). The present paper is a literature survey on the importance of the 
seeds vigour, the causes of vigour deterioration and the abiotic factors that can influence 
the vigour. 
In 1876, Nobbe, the founder of modern seed testing, found the differences in 
germination and growth within a seed lot, or averaged between seed lots, and called this 
phenomenon “driving force”, namely “seed vigour” which is most widely used now. In 
1976, International Seed Testing Association (ISTA) summarized the definition of seed 
vigour: Seed vigour is the sum total of those properties of the seed which determine the 
potential level of activity and performance of the seed or seed lot during germination and 
seedling emergence ( Perry 1980).  
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Seed vigour is one of the important parameters of seed quality which can 
potentially influence crop yield through affecting seedling establishment, particularly 
under adverse environmental conditions (Ghassemi-Golezani et al., 2010; Perry, 1980). 
Another definition is given by Milosevic et al (2010): “The term vigour of viability is used 
to describe the physiological characteristics of seeds that control its ability to germinate 
rapidly in the soil and to tolerate various, mostly negative environmental factors”. 
A large number of research papers reported that seed vigour was related closely to 
seed maturity (Zhang and Wang 2005; Wang et al. 2000; Mao et al. 1997; Adam et al. 
1989). Maximum seed vigour on the mother plant is attained at the end of seed filling 
phase (Harrington, 1972; Tekrony and Hunter, 1995) or slightly after this phase (Demir 
and Ellis, 1992, 1993; Sanhewe and Ellis, 1996). Reserve substances accumulate with seed 
development and form the basis of seed vigour. With seed maturity and the accumulation 
of protein and starch, seed germination and vigour increase gradually, and reach the 
maximum level at seed physiological maturity stage (Sun Qun, 2007).  
Seeds can then retain their high quality for some time and thereafter begin to 
deteriorate on the mother plant or during storage, loosing viability and vigour (Ellis and 
Pieta Filho, 1992; Ghassemi-Golezani and Hosseinzadeh-Mahootchy, 2009). The lack of 
vigour means that the namely seeds can germinate in optimal conditions ( Duda et al, 
2008), but they cannot germinate in unfavorable conditions or those which germinate 
produce plants of low quality (Morar et al, 200). Sowing of high vigour seeds would result 
in high performance of crops in the field via improving seedling vigour (Ghassemi-
Golezani, 1992) seedling establishment (Finch-Savage, 2000) and winter survival of 
seedlings. 
The causes that lead to the loss of seeds vigour can be attributed to the 
biochemical, cytological and genetic causes (Muresan et al, 1986). Membrane disruption is 
one of the main reasons of seed deterioration. The major causes of membrane disruption 
are increase in free fatty acid level and free radicals productivity by lipid peroxidation ( 
Grilli et al., 1995). The chromosome deformations or the proteins degradation are also 
causes of the seeds deterioration and of the loss of their vigour. The rate of seed 
deterioration is positively related to ambient temperature, relative humidity and seed 
moisture content (Ellis and Roberts, 1981; Roberts, 1986). 
 
MATERIAL AND METHOD 
 
The research material. In order to accomplish the objectives proposed for the 
present research, the bibliographic study was used as a research material by analyzing a 
number of bibliographic sources (books, articles, treaties) concerning elements of seed 
vigor at maize and also vigor assessment methods by using germination tests. 
The reason why I chose as a research material the bibliographic study it’s because 
it allows the identification of theoretical and practical notions that characterize the present 
theme. 
The research method. In order to collect the information for this study, the 
observation was used as a research method because it’s a fundamental method for 
collecting data based on purposes and assumptions, developed according to precise and 
verified rules. Within the observation three stages were passed: identifying the information 
required for the topic, examining the bibliographic sources and revaluating the obtained 
information. 
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RESULTS AND DISCUTION 
 
Influence factors of the maize seeds vigour. Beside the biochemical, cytological 
and genetic changes, there are a lot of external factors that can influence the seeds vigour. 
The size of the seeds and their calibration are important factors that influence the vigour 
because through the using while seeding of some big seeds in which interior a high content 
of nutritive substances accumulates, strong embryos are going to develop. With a 
germination and a superior power of getting over, raising and better development, and due 
to this, a faster development of the vegetative apparatus, which finally reflects a better 
production ( Bucurescu et al, 1992, Todoran, 2010). 
The integrity of the seed vessel is another factor that can affect the vigour of the 
maize seeds. From the injured seeds it is obtained a bigger percentage of abnormal germs 
(Roberts, 1972). If the injuries affects only the pericarp, the decrease of germination is not 
too high; but in case a part of the endosperm falls off or it has deep rents, the energy and 
the germinative faculty decrease significantly, and when the embryo seed is affected it 
becomes totally improper, or even being dead (Gill et al, 1973). 
The sanitary condition of the seeds can influence their vigour, because the seed 
carrying the pathogen ( Oroian, 2008) or pest agents that can be found on the surface of the 
seeds, under the layer or even inside them, it is a danger for the seed lot through the 
germination loss of the infected seeds and  the occurrence of the germs with anomalies and 
even through the semination of the disease to the other seeds from the lot, the carrying of 
the pathogen on the field (Beewley et al, 1997). One of the prophylactic and curative 
measures in the preventing and control of the diseases caused by pathogen agents that are 
on the seeds and inside the soil is the cure of the seeds (Munteanu et al, 2008). 
The seeds age can influence the capacity of germination and the seeds vigour, 
because during their ageing there are important changes, starting with the accumulation of 
delayer substances of raising, the metabolic decay of the provision substances, the 
denaturizing of the proteins and of the lipids. The nutritive substances within the embryo 
that are necessary to a proper functioning of the respiratory system, which are usually 
found in small quantities, are fully consumed during the breathing process, and in the case 
of dry seeds they cannot be replaced due to the lack of free water which allows hydrolyze 
and the transport between the cells (Bucurescu et al, 1992). 
Bucurescu et al 1992 claims that the big variations in humidity and temperature 
during the development and the maturation, but also the improper conditions of harvesting 
and storing cause the natural and physical deterioration of the seeds, shortening their 
longevivity. Storing in good conditions of the maize seeds depends especially on the water 
they contain. If the storing humidity is as lower as possible, the storing can last longer, 
because the water is the deciding factor which determines the maize resistance while 
storing. 
Vigour tests as indicators of seed viability. Determination of seed viability and its 
quality shows what seed lots can be placed onto the agricultural market, and therefore it is 
essential to have reliable methods of seed testing to be used for seed quality and vigour. 
There are no universally accepted vigour tests for all plant species in both literature and 
practice. When choosing a test for vigour one should take into account the specific 
physiology, biology and other features of the plant (Milosevic et al 2010). Therefore 
vigour tests are grouped in several ways, a good classification being that of McDonald 
(1975) which classified the vigour tests into three groups: physical tests, physiological 
tests, and biochemical tests. 
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Physical tests – determine the seed characteristics such as seed size and mass. 
Such tests are cheap, quick, can be applied to large number of samples, and are positively 
correlated with the seed vigour. The main feature of seed development is accumulation of 
nutritive materials, which is also directly correlated with the seed vigour, i.e. with seed size 
and mass.  
Physiological tests – using germination and growth parameters. There are two kind 
of physiological tests. First kind, when germination is done under favourable conditions 
(standard laboratory germination, and test of growth intensity). Second kind, when seed is 
exposed to unfavourable environmental conditions (e.g. cold test, accelerated aging test, 
and Hiltner test).  
Biochemical tests – although efficient, they are considered indirect methods for 
estimation of seed value. These are Tetrazolijum test, conductometric measurements, 
enzyme activity and respiration tests. 
The high vigour seed increases chances to attain wanted plant density and high 
yield (Tomer and Maguire, 1990). Vigour tests are not a replacement for germination tests. 
However they provide additional information about the seed quality as a prospect of the 
future crop yield. Authors like Milosevic and Rajnpreht (1993) pointed out that more tests 
need to be used, regarding the fact that no single test meets all requirements.  
 
CONCLUSIONS 
 
The relation between the abiotic factors and the seeds vigour plays an important 
role in the raising and the stabilization of the production especially under the 
circumstances generated by the climate conditions that permanently impose the genetic 
analyze of the genetic variations (QTL) for a constant improvement of their qualities. 
The seeds vigour implies a lot of characteristics that are connected to the genetic 
background or the abiotic factors. The genetic potential is the one that offers the 
performance and the stability of the seed, but this potential can be influenced by many 
other factors. Thus a lot of researchers showed that the seeds vigour can be, by using while 
seeding of some big, healthy, fresh and with a non injured pericarp seeds, we will get 
strong plants, capable to obtain constant productions and of high quality. 
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